FLEXIBLE LED CABLE LIGHT 

3 1 Field of the Invention 

4 ' Xhe present — relates to a flexible LED illumination devrce, 

6 2 Description of Related Art 

LED cable lights have high brightness and low power consumption so 

l ^To meet the forgoing regents many types of LED cable lights 

, 6 epo^sheath^Xhewites^.^eeonnectedtolowpowersontce^ 
„ shown, Each LED chips (22) is connected between the pair of wrres (20, 21), 

l9 (22 , Therefore, the first type of —a, LED cable light is waterproo 

„ con —, LED cable Hght does not completely meets the forgomg 

22 requirements. 

With reference to Fig- 15, a second type of conventional LED cable 
24 m includ es an insulator substrate (25), wires (not shown) and LEDs (26). 
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2 wires by con—. The LEDs can forther connect in serial to resistors 

3 received in the longitudinal sio, to form multipie strings. The LEDs or strings 

6 and sealed cube LEDs. 

Other objectives, advantages and nove, features of the invention wri. 
. become more apparent from the foUowing detaiied description when taicen ,n 
, conjunction with the accompanying drawings. 

„ BRmLBMEimsoHEDs^^ 

Fig , is an exploded perspective view in partiai section a first 
12 enrhodintentofanLEDcahieiightinaccordancewiththepresentinvention; 

Fig . 2 is an operations perspective view of the LED cahie Ugh. in E.g. 

Kg. 3 is a perspective view of the LED cab,e Hght in Fig. 1 connected 

16 to a power source; 

Fi g. 4 is an en.arged exploded perspective view in partiai section of the 
lt LEDcablelightandaconnector.oapowersonrceinFig.3; 

Fig . 5 is an eniarged exploded perspective view in partia. section of a 
2 „ conneetorbetweensegmentsoftheLEDcahieiightinFig.3; 

Fig . 6 is a perspective view of a second embodiment of an LED cable 

22 light ,„ mnitipie stnngs pnUed np condition in accordance with the present 

23 invention; 

Fig , is a perspective view of a third embodiment of an LED cab,e 
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, light in multiple strings pulled up in accordance with the present invention; 

Fig. 8 is a perspective view of the second embodiment of an LED cable 

3 light using surface-mounted technology (SMT) packaged LEDs which are 

4 pulled up; 

Fig. 9 is an enlarged perspective view of one SMT packaged LEDs 
6 mounted on a circuit board in Fig. 8; 

Fig.10 is a perspective view of the second embodiment of an LED 
8 cable light using LED bare chips which are pulled up; 

Fig. 11 is an enlarged perspective view of one LED bare chip and one 

10 circuit board in Fig. 10; 

Fig. 12 is a perspective view of the second embodiment of an LED 
,2 cable light using sealed cube LEDs which are pulled up; 

Fig. 13 is an enlarged perspective view of one sealed cube LED and 

14 one circuit board in Fig. 12; 

Fig. 14 is a side plan view of a first type of a conventional LED cable 

16 light in accordance with the prior art; 

Fig. 15 is a side plan view of a second type of a conventional LED 

18 cable light in accordance with the prior art; 

19 Fig. 16 is a cross sectional side plan view of a third type of a 

20 conventional LED cable light in accordance with the prior art; 

21 Fig. 17 is a cross sectional side plan view of a fourth type of a 

22 conventional LED cable light in accordance with the prior art; and 

23 Fig. 18 is a perspective view of a fifth type of a conventional LED 

24 cable light in accordance with the prior art. 
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, DgrAILEDDESCW^ 

, " An LED cable light in accordance with the present invention has a flat 

, insulation body, at leas, two wires of multiple strands, multiple LEDs and a 

4 protective layer. 

5 " With reference to Fig. 1, a firs, embodiment of the flexible LED cable 
4 light has an insulation body (3), two wires (2a, 2b), multiple LEDs (4) and a 

7 protective layer (5). 

Each LED is a surface-mounted technology (SMT) package LED (4) 
, and has a driving voltage that is about 2.1V to 4.0V. The two wires (2a, 2b) are 
,„ embedded parallel in the insulation body (3) and a specific distance (d) existed 
„ between the two wires (2a, 2b). The insulation body (3) has a series of multiple 
u individual notches (41). Each notch (41) has a depth that is deeper than mat the 
„ wires (2a, 2b) are embedded, so the two wires (2a, 2b) are exposed to 

14 electronically connect to the LED. The notches (41) are slightly larger than the 

15 LEDs (4) so the LEDs (4) are mounted respectively in the notches (41) and are 
1S electrically connected in parallel to the two wires (2a, 2b). The LEDs (4) are 
„ electrically connected to the wires (2a, 2b) by soldering or forming two prongs 

18 (not numbered) to insert into the wires (2a, 2b). The protective layer (5) covers 

19 the insulation body (3), the notches (41), the LEDs (4) and the exposed wires 
» (2a, 2b). The protective layer (5) is made of polyvinyl chloride (PVC) material. 
21 The protective layer (5) is made of transparent or semi-transparent material. 

With reference to Fig. 2, the multiple LEDs (4) are connected in 

23 parallel to the two wires (2a, 2b) so the LED cable light can be cut to desired 

24 .engths. The insulation body (3) with the wires (2a, 2b) of multiple stands is 
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extremely flexible has good conductivity, large current-resistant, etc. The 
insulation body (3) has a lateral cross sectional area (A) of 6mmx2mm, and 
each wire (2a, 2b) has a diameter that is abont 0,27mm to 0.254mm. The 

4 specific distance (d) between the two wires is 4mm. 

5 ' With reference to Fig. 3, the first embodiment of the LED cable light is 
t eonnected to a power source. The LED cable light is optionally connected to 

7 the power source through a power adapter (not numbered). The power adapter 

8 has a power transformer (9) having power output and power input, a plug (10), 
, a socket (902), a conductor (not numbered) and two power lines (101, 901). 
„ The plug (10) is connected to the power input of the power transformer (9) 

through one power line (101), and the socket (902) is connected to the power 
„ output of the power transformer through the other power line (901). W.th 

13 further reference to Fig. 4, the conductor has a plastic base (11a), two power 

14 prongs (71C 71d) and two awl-shaped prongs (71a, 71b) with sharp points (not 

15 numbered). The plastic base (11a) has two opposite ends (not numbered). The 
two power prongs (71c, 71d) are mounted on one end of the plastic base (11a), 

„ and the two awl-shaped prongs (71a, 71b) are mounted on the other end of the 
„ plastic base (11a). The power prongs (71c, 71d) are inserted into the socket 
„ (902), and the two awl-shaped prongs (71a, 71b) are connected to the two wires 
20 (2a 2b )intheinsu,ationbody(3).Ajoin,betwee„meplasticbase(.,a)and 
2, pr „tectivela y er(5)canbesealedbyglue(no,shown)andfi 1 rthercoveredbya 

22 tube (81). 

With reference to Figs. 3 and 5, the LED cable lights are joinable. Two 
M segments (61, 62) of the LED cable lights are connected together by a 



, connector (no, numbered). The connector is composed of a plastic base (1 lb) 

2 having two opposite ends, two first awl-shaped prongs (72a, 72b) with sharp 

3 points (not numbered) and two second awi-shaped prongs (72c, 72d) with sharp 

4 points (not numbered). The first and second awi-shaped prongs (72a, 72b, 72c, 

5 72d ) are mounted respectively on the two ends. The first awi-shaped prongs 
. (72a 72b) are pushed into the two wires (2a, 2b) in the insulation body (3) of 
7 the one segment (61) and the second aw.-sbaped prongs (72c, 72d) are pushed 
. into the two wires in the insulation body (3) of the other segment (62) to 
, complete the join, of the two segments (61, 62). The Joint between the piastre 
„ base (1 lb) and ,he two pro,ective layers (5) can he sealed by ghre (not show.) 
u a „d further covered by a tube (82). such arrangement can make me LED cabie 
,2 light an absolute waterproof capability. 

With reference to Fig. 6, a second embodiment of the LED cable lights 

14 inaccordancewithflrepresentinventionissimilartothefirstembodiment.The 

15 se cond embodiment has a flat insniation body (3'), two wires (2a, 2b), muitiple 

16 LEDs (4) and a protective layer (5). 

The multiple LEDs (4) are connected to form multiple strings each 
18 comprising a pluraiuy of LEDs (4). Each string of LEDs (4) has at leas, one 
resistor (12) connected to the LEDs (4) of the string in serial. 

The insulation body (3) has multiple individual notches (41) that are 
arranged in one row, multiple pairs of holes (44) and a narrow longitudina. siot 
(301). The pairs of holes (44) correspond respectively to «wo ,ermina.s of the 



23 strings The narrow longitudina. slot (301) communicates with the row of 

24 multiple individua, notches (41). Each notch (41) has a width that is narrower 



, to th e specific distance (d) between the two wires (2a, 2b), so the two wires 

2 (2a 2b) arenotexposedb y the 1 on g ih.dina.slot( 3 0 1 )ortherowofindividna. 

3 n „ t ches(4 1 ).Eachresistor( 1 2)iss,na U erthantheLE D s(4)sotheresistors( 1 2) 

4 canb emountedinthe 1 on g itudinais 1 ot(30 1 ).Eaehpa i rofholes(44)isdefi„e <1 

5 in te insuiation body (3), and the hoies (44) in each pair aiign respecbve.y 

6 wi ththe^owires(2a,2b).Therefore,,hetwowires ( 2a,2b)aree X posedat fl ,e 

7 holes (44). 

The two terminals of each string are connected to the two wires (2a, 2b) 
, thr ou g hthepairofho 1 es(44).Therefore,eachfightnnitisconneetedinpara 1 lel 

„ eiectrically to the two wires (2a, 2b, Each string is composed of L EDs (4) and 
, , resistors (12) so voltage to drive each string is increased. That is, the two wtres 
12 p. ^canbeconnectedtoiargerpowersonrcewimoutmepowertransformer 

u (not shown). For exampie, the driving voltage of each light unit can be 12V, 
14 24V, 120V, 240V, etc. 

With reference to Fig. 7, a third embodiment of LED cable light in 

„ third embodiment has a flat insulation body (3»), three wires (2a, 2b, 2c), 

„ multiple strings (not numbered) and a protective layer (5). 

The three wires (2a, 2b, 2c) are embedded in parallel in the insulation 

„ body (3»). The insulation body (3") defines two rows of multip.e individual 

„ notches (41,4,1), multiple pairs of holes (44) and two narrow longitudinal slots 

22 (30.a, 301b). Each pair of holes (44) is defined on the insulation body (3»), and 

23 the holes (44) in each pair align respectively with adjacent wires (2a, 2b, 2c). 

24 The two narrow longitudinal slots (301a, 301b) are respectively communicated 



, w UM h eco r respo„a ingt hetwo r owof i n dl v id ua 1 notches(4 1 ,4H).Eac h s tri n g 

2 is composed of mump* LEDs (4,4a) and resistors (12,121) in senes and has 

3 termini The mu,tip,e Hght units are connected in para„e, respective,, to 

4 adjacent wires (2a, 2b, 2c). 

With reference to Fig. 9, the SMT package LED, are further 

. re spective,,mountedoncir«^^ 

7 second embodiment of the LED cahie Ught nses the multiple SMT package 

, LEDS (4) on the circuit boards (42). The SMT package LEDs are connected to 

, fomr mu.tip.e strings each comprising a piura.it, of SMT package LEDs (4) 

10 Each string of LEDs has at ieast one resistor (121) connected to the LEDs of 

„ string in seriai, and then is eiectrica,,, connected to the at .east two wires (2a, 

12 2b) in parallel. 

The SMT package LEDs (4) are respective,, received » a 
M corresponding one of the mu,tip,e notches (4.) and the resistors (.2,) are 
15 re ceived in the iongitudinai siot (30.). The SMT LED (4) heing moidered - 
„ t hecircnithoard(42)andtheapp.icationoftheproteetive,a y er(5),so,heLED 

18 damag eofthee,ec tt ica 1 connectionbetween,heSMTpacka g eLEDs(4 ) . 

With reference to Fig. 11. the second embodiment of the present 

20 inve „tion uses another type of the LEDs. The LED is an LED bare chip (4', 

21 the LED bare chips (4, are respective,, mounted on circuit boards (42). The 

22 me thod of mounting LED bare chips (40 direct,, on a circuit board (42) , 

23 ta own in the art, so such arrangement can make a much cheaper and smaUer 



, LED bare chips instead of the SMT package LEDs. 

With reference to Figs. 12 and 13 the present invention uses another 

3 typ eofthe L ED.The W eof LE Disasea 1 edcu b eLE D s(4").Thesea 1 edcu b e 

4 LEDs (4") mounted on a top face of the circuit hoard (42) and has two 

5 conductors (X, Y). The two conductors (X, V) are respeetive.y inserted into the 
. circuit boards (42) and then the two conductors (X, V) are moidered onto a 

7 bottom face of the circuit board (42). Such type of LED can easily mount on 

8 the circuit board (42). 

Further, me present invention includes a twin adhesive (not shown) 
„ bondedtomeproteetive.ayerWtoanachthecahleligh.maftxedpositio, 

The LED cable light uses the wires so it is suitable for decorating long 
B distance, Further, the LED cabie light has simp.e structure in the insuiation 

.u. rpn rable lieht is also suitable for 
,4 and is waterproof. Furthermore, the LED cable Ugn 

15 abating short distances because the LED cable light can be cut to different 

16 .engths. Furthermore, me segments can be further connected together by the 

18 is waterproof, inexpensive, cuttable, joinable, etc. 

Even though numerous characteristics and advantages of the present 
2 „ invention have been set forth in the foregoing description, together with details 
21 of the structure and function of the invention, the disclosure is il.ustrative only, 

23 arrangement of parts within the principies of the invention to the Ml extent 



claims are expressed. 



